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coherence tomography–based optical biometer
Sabong Srivannaboon, MD, Chareenun Chirapapaisan, MD,
Pratuangsri Chonpimai, BS, Siriwan Loket, BEd015 Th
s is a
ativecoPURPOSE: To evaluate the repeatability and reproducibility of a newer swept-source optical
biometer and to compare it with a standard partial coherence interferometry (PCI) biometer.
SETTING: Siriraj Hospital, Mahidol University, Bangkok, Thailand.
DESIGN: Prospective comparative study.
METHODS: One hundred eyes from 100 cataract patients were enrolled in this study. Each patient
was measured with 2 optical biometers, a newer swept-source optical biometer (IOLMaster 700)
and a standard partial coherence interferometry biometer (IOLMaster 500) by 2 independent
operators. The keratometry, axial length (AL), anterior chamber depth, white-to-white corneal
diameter, and intraocular lens (IOL) power, calculated by the SRK/T and the Haigis formulas for
each device, were recorded. Intraoperator repeatability and interoperator reproducibility of both
devices were analyzed using intraclass correlation coefficients (ICCs). Agreement of ocular
biometry and IOL power between the 2 devices was evaluated using the Bland-Altman method.
RESULTS: The repeatability and reproducibility of the swept-source and standard biometers were high
for all ocular biometry parameters (ICC, 0.93-1.00). The agreement between the 2 biometers was also
high (ICC, 0.92-1.00). The IOL powers obtained from both devices were not distinct. Because of the
density of the cataracts, the AL in 5 eyes could be measured only by the swept-source biometer.
CONCLUSIONS: Repeatability and reproducibility of a swept-source optical biometer was excellent
and agreement with a standard biometer was very high. Better lens penetration ability and AL
measurements were obtained with the swept-source biometer than with the standard biometer.
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(http://creativecommons.org/licenses/by-nc-nd/4.0/).One of the most common concerns for intraocular lens
(IOL) power calculation is the accuracy of biometry
measurements. Currently, there are several biometers
available on the market. Optical biometry is consid-
ered 1 of the most accurate methods of biometry.1
Most of the current optical biometers use partial coher-
ence interferometry (PCI) or time-domain optical
coherence tomography (TD-OCT) technology.2 With
TD-OCT technology, a low-coherence light source ise Authors. Published by Elsevier Inc. on behalf of ASCRS and ESCRS.
n open access article under the CC BY-NC-ND license (http://
mmons.org/licenses/by-nc-nd/4.0/).used to scan the eye and the reflection from the
various depths of the sample is detected by scanning
the position of a reference mirror.3 When the reflection
of the reference mirror matches the sample reflection
of a certain depth, they interfere coherently and pro-
duce a detectable reflectivity signalA whose profile
contains the spatial dimensions and location of the
sample. This technology can be used for A-scan ocular
biometry and B-scan ocular imaging.4,B For biometry,http://dx.doi.org/10.1016/j.jcrs.2015.03.019
0886-3350
2225COMPARISON OF STANDARD TD-OCT AND SS-OCTthe axial length (AL) of the eye can be measured by
detecting the signal that reflects from the cornea and
retinal pigment epithelium as a function of mirror
position4; however, the speed and sensitivity of the
measurement depend on whether the reference mirror
can move fast and be precisely positioned.5
With a more recently developed OCT technology
called spectral-domain OCT (SD-OCT), the reference
mirror is stationary and a broadband light source is
used to scan the eye. The reflections from the various
depths of the sample simultaneously interfere with
the reflections of the fixed reference mirror and pro-
duce a spectrum of interference. Then, the spatial
dimensions and location are extracted using a Fourier
transform.6,7,C This eliminates the need to move the
reference mirror, which improves the speed and
sensitivity of the measurement.6 However, SD-OCT
devices have never been used as an optical biometer
for IOL power calculations.
Most recently, a third type of OCT technology was
introduced called swept-source OCT (SS-OCT). It
uses a rapid-cycle, tunable wavelength laser source
to sequentially scan the eye. The signal-to-noise ratio
with this technology is better than with the broadband
light source because the reflections of the narrow-
bandwidth wavelength light source are projected to
the eye 1 at a time.7,C This improves tissue penetration
and image quality.D Currently, several OCT devices
use SS-OCT technology for ocular imaging,7–10 but
very few optical biometers use SS-OCT technology
for IOL power calculations.8
A major limitation of TD-OCT optical biometers is
the inability to obtain a measurement through a dense
cataract. The light can penetrate the media only up to a
specific opacity. A previous report11 showed that up to
21% of eyes in ophthalmology clinics cannot be
measured using a TD-OCT–based optical biometer.
No published data have been reported comparing an
SS-OCT optical biometerdparticularly regarding the
ability to penetrate a dense cataractdwith a TD-OCT
optical biometer.
A recently available optical biometer that integrates
SS-OCT technology for ocular biometry measuresSubmitted: November 21, 2014.
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J CATARACT REFRACT SURG -keratometry, central corneal thickness (CCT), anterior
chamber depth (ACD), anterior aqueous depth, lens
thickness, AL, horizontalwhite-to-white (WTW) corneal
diameter, and pupil size. It also scans a central 1.0 mm
zone of the retina for the fixation check, and it calculates
the IOL power using several built-in IOL formulas. An
earlier report12 compared the repeatability and repro-
ducibility of different devices using the same TD-OCT
technology. To our knowledge, there are no published
data evaluating the repeatability, reproducibility, and
accuracy of an SS-OCT device.
This study evaluated and compared the repeatability
and reproducibility of these measurements using the
newer SS-OCT–based IOLMaster 700 optical biometer
and 1 of the standard TD-OCT optical biometers, the
IOLMaster 500 (both Carl Zeiss Meditec AG).PATIENTS AND METHODS
This prospective study was conducted under the surveil-
lance of the hospital's Institutional Ethics Committee and fol-
lowed the tenets of the Declaration of Helsinki. All patients
provided written informed consent. Using the Excel
randomization function (Microsoft Corp.), 1 eye of each
patient who visited the cataract surgery unit at Siriraj Hospi-
tal, Mahidol University, was randomly recruited into this
study. Eyes with ocular disease other than cataract were
excluded. Each eye was measured by 2 independent opera-
tors using 2 optical biometers: the SS-OCT optical biometer
and the standard biometer.
With the standard optical biometer (IOLMaster 500), all
eyes were measured in a dark room. After forehead and
chin placement, the patient was instructed to look at the
fixation light in the device. The same 2 operators per-
formed the measurements of all ocular parameters. The
standard optical biometer measured keratometry from
the central cornea in a 2.5 mm zone using 6 spots of light
projected onto the cornea. The ACD was measured by
lateral slit illumination, and then the AL was measured us-
ing the PCI method. TheWTWwasmeasured using a light-
emitting diode (LED) light source.
As with the standard TD-OCT optical biometer, the
SS-OCT optical biometer (IOLMaster 700) measurements
were performed in the same dark room, with the patient's
head in a headrest and the patient looking at the fixation
light of the SS-OCT device while measurements were taken.
Like the standard TD-OCT optical biometer, the SS-OCT op-
tical biometer measures keratometry using telecentric kera-
tometry. The device projects the light onto the cornea at 3
zones (1.5, 2.5, and 3.5 mm), with the 2.5 mm zone being
identical to that zone in the standard TD-OCT optical bio-
meter. Its SS-OCT technology acquires the CCT, ACD, ante-
rior aqueous depth, lens thickness, and AL measurements.
The WTW is measured using the LED light source. Further-
more, the device provides a 1.0 mm horizontal OCT scan of
the retina to ensure that the measurements are on the visual
axis by using the presence of the foveal pit.
For each device, the first operator performed 3 consecu-
tive measurements for an intraoperator repeatability assess-
ment. The time (in seconds) of the first measurement by the
first operator was recorded for comparison. A short break
was taken between each measurement, during which theVOL 41, OCTOBER 2015
Table 1. Cataract grades (LOCS III16) in 5 eyes measured by the
SS-OCT optical biometer.
Eye
Preoperative
CDVA
(logMAR)
Grade and Cataract Status
Nuclear
Opalescent
Nuclear
Color Cortical
Posterior
Subcapsular
1 1.00 5 0 0 0
2 1.50 6 5 2 0
3 2.60 4 3 2 3
4 1.47 3 2 1 2
5 0.80 1 1 4 0
CDVAZ corrected distance visual acuity; LOCSZ Lens Opacities Clas-
sification System; SS-OCTZ swept-source optical coherence tomography
2226 COMPARISON OF STANDARD TD-OCT AND SS-OCTpatients were asked to close their eyes. Afterward, the sec-
ond operator performed only 1measurement for an interop-
erator reproducibility assessment. The main optical
parameters (keratometry, AL, ACD, and WTW) were re-
corded with both devices. Then the IOL powers measured
by both devices were calculated using the SRK/T13 andHai-
gis14 formulas. The Acrysof SN60WF IOL (Alcon Labora-
tories, Inc.) was used as the model for IOL calculation,
and the User Group for Laser Interference Biometry (ULIB)E
IOL constant for the IOLMaster was used with both optical
biometers (optimized IOL constant; A Z 119.0 for SRK/T
and a0Z 0.769, ALZ 0.234, a2Z 0.217 for Haigis formula).
Intraoperator repeatability was defined as the variation
in the measurements taken by the same operator. It was
analyzed from the 3 measurements of the first operator.
Interoperator reproducibility was defined as the variation
in the measurements taken by both operators. It was deter-
mined by comparing the first measurement of the first oper-
ator to the single measurement of the second operator.
Agreement between the 2 biometers was calculated from
the first measurement of the first operator for each device
and was shown by Bland-Altman plots. Before data calcula-
tions, the normality was checked using the Shapiro-WilkTable 2. Measurements obtained by the 2 optical biometers.
Parameter
Optical Biome
SS-OCT
MeanG SD Range
Keratometry (D) 44.46G 1.46 41.10, 47.67 4
Axial length (mm) 23.50G 1.18 21.21, 28.40 2
ACD (mm) 2.98G 0.38 2.26, 3.82
CCT (mm) 521.74G 32.70 435.00, 581.00
Lens thickness (mm) 4.60G 0.45 3.34, 5.49
WTW (mm) 11.85G 0.41 10.90, 13.00 1
IOL power (D)
SRK/T 20.34G 3.24 10.01, 26.28 2
Haigis 20.20G 3.30 10.65, 25.75 2
Time (s) 24.65G 5.05 14.00, 36.00 4
ACDZ anterior chamber depth; CCTZ central corneal thickness; IOLZ intraocu
optical coherence tomography; TD-OCTZ time-domain optical coherence tomog
*Statistical significance when the P value was! .05.
†Actual P value was very small, close to zero.
J CATARACT REFRACT SURG -test. The Pearson correlation was applied to evaluate the re-
lationships between all optical parameters. The intraclass
correlation coefficient (ICC) was calculated for the repeat-
ability, reproducibility, and agreement measurements. An
ICC greater than 0.9 was classified as a high value.15 Statis-
tical analyses were performed using SPSS software (version
19.0, SPSS Inc.). Cataracts were graded according to the
Lens Opacities Classification System III (LOCS III).16
RESULTS
This study evaluated 100 eyes of 100 cataract pa-
tients. With the standard TD-OCT device, AL mea-
surements were not obtained for 5 eyes. Four eyes
showed abnormal central retinal scans as detected
by the SS-OCT device. In cases in which the AL was
obtainable only by the SS-OCT optical biometer, the
cataract was graded using the LOCS III (Table 1).
Of the 100 eyes, 91 (47 right and 44 left) were eligible
for comparison analysis. The mean patient age was
64.53 years G 11.20 (SD). There were 41 men and 50
women. Table 2 shows all parameters obtained with
the 2 optical biometers. All measurements showed
good correlation. The measurement speed of the
SS-OCT device was statistically significantly faster
than that of the standard TD-OCT device (P! .05).RepeatabilityThe intraoperator repeatability of both devices was
high (Table 3). The ICCs ranged from 0.96 to 1.00. The
mean differences between the measurements by the
same operator in all parameters were low. The confi-
dence limits of the ICCs and the limits of agreement
(LoAs) for each parameter were narrow. The repeat-
ability of the ACD measurements from the SS-OCT
optical biometer had a much lower mean differenceter
P Value* r Value
TD-OCT
MeanG SD Range
4.47G 1.45 41.27, 47.67 .87 0.997
3.48G 1.17 21.21, 28.36 .89 1.000
2.94G 0.42 2.15, 3.84 .64 0.969
d d d d
d d d d
1.95G 0.39 11.10, 13.30 .24 0.823
0.38G 3.20 9,92, 26.44 .93 0.998
0.23G 3.25 10.50, 25.97 .96 0.998
7.92G 16.44 22.00, 107.00 .0000† 0.215
lar lens; r valueZ Pearson correlation coefficient; SS-OCTZ swept-source
raphy; WTWZ horizontal white-to-white corneal diameter
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Table 3. Intraoperator repeatability measurements.
Parameter/Optical Biometer Difference* (MeanG SD)
95% Limits of Agreement
ICC
Confidence Limit
Lower Upper Lower Upper
Keratometry (D)
SS-OCT 0.010G 0.127 0.26 0.25 0.998 0.997 0.999
TD-OCT 0.010G 0.084 0.18 0.15 0.999 0.999 0.999
Axial length (mm)
SS-OCT 0.001G 0.012 0.02 0.02 1.000 1.000 1.000
TD-OCT 0.005G 0.016 0.03 0.31 1.000 1.000 1.000
Anterior chamber depth (mm)
SS-OCT 0.001G 0.009 0.02 0.02 0.999 0.998 1.000
TD-OCT 0.010G 0.056 0.11 0.10 0.992 0.985 0.996
Lens thickness (mm)
SS-OCT 0.004G 0.029 0.06 0.05 0.999 0.998 0.999
TD-OCT d d d d d d
Central corneal thickness (mm)
SS-OCT 0.36G 5.57 11.52 10.79 0.998 0.996 0.998
TD-OCT d d d d d d
WTW (mm)
SS-OCT 0.039G 0.142 0.32 0.24 0.963 0.925 0.983
TD-OCT 0.010G 0.154 0.30 0.31 0.975 0.949 0.989
IOL power (D)
SRK/T
SS-OCT 0.006G 0.140 0.29 0.30 0.999 0.998 0.999
TD-OCT 0.023G 0.110 0.18 0.23 0.998 0.996 0.999
Haigis
SS-OCT 0.003G 0.180 0.36 0.37 0.999 0.998 0.999
TD-OCT 0.024G 0.135 0.24 0.29 0.998 0.996 0.999
ICCZ intraclass correlation coefficient; IOLZ intraocular lens; SS-OCTZ swept-source optical coherence tomography; TD-OCTZ time-domain optical coher-
ence tomography; WTWZ horizontal white-to-white corneal diameter
*Between 2 measurements of each eye by the same operator
2227COMPARISON OF STANDARD TD-OCT AND SS-OCTand a smaller standard deviation (0.001 G 0.009) than
the standard TD-OCT device (0.01G 0.056).ReproducibilityThe interoperator reproducibility of both devices
was high (Table 4). The ICCs ranged from 0.93 to
1.00. The mean differences between the measure-
ments by different operators in all parameters were
low. The confidence limits of the ICCs and the LoAs
for each parameter were narrow. As with the repeat-
ability testing, the reproducibility of the ACD mea-
surement by the SS-OCT device had a much lower
mean difference and a smaller standard deviation
(0.002 G 0.012) than the standard TD-OCT device
(0.017G 0.057).AgreementThe agreement of all ocular parameters between
both devices was high (ICCs ranged from 0.92 to
1.00) (Table 5). The confidence limits of the ICCs
were narrow. The mean differences between the IOLJ CATARACT REFRACT SURG -powers calculated from the 2 optical biometers were
small. The LoAs between the 2 devices were narrow,
as shown by the Bland-Altman plots (Figures 1 to 6).DISCUSSION
This study showed that the repeatability and reproduc-
ibility of all parameters measured by the SS-OCT opti-
cal biometer were high and in good agreement with
the parameters measured by the standard TD-OCT
optical biometer. The IOL powers calculated by both
devices were similar and in good agreement with
each other.
A major concern with the SS-OCT optical biometer
was the validity of using the IOL constants provided
by the ULIB website.E Despite having the same TD-
OCT technology used in the first-generation optical
biometer, optical biometers from different manufac-
turers might yield different results; therefore, the
IOL constants might vary slightly from 1 biometer to
another.E The newer optical biometer uses SS-OCT
technology to measure ocular parameters such asVOL 41, OCTOBER 2015
Table 4. Interoperator repeatability measurements.
Parameter/Optical Biometer Difference* (MeanG SD)
95% Limits of Agreement
ICC
Confidence Limit
Lower Upper Lower Upper
Keratometry (D)
SS-OCT 0.010G 0.145 0.28 0.29 0.997 0.993 0.998
TD-OCT 0.020G 0.104 0.23 0.19 0.998 0.996 0.999
Axial length (mm)
SS-OCT 0.001G 0.014 0.02 0.02 1.000 1.000 1.000
TD-OCT 0.002G 0.017 0.03 0.03 1.000 0.999 1.000
Anterior chamber depth (mm)
SS-OCT 0.002G 0.012 0.02 0.03 0.999 0.995 0.999
TD-OCT 0.017G 0.057 0.09 0.13 0.996 0.991 0.998
Lens thickness (mm)
SS-OCT 0.004G 0.074 0.12 0.13 0.999 0.998 0.999
TD-OCT d d d d d d
Central corneal thickness (mm)
SS-OCT 2.30G 6.80 11.31 15.91 0.990 0.978 0.990
TD-OCT d d d d d d
WTW (mm)
SS-OCT 0.006G 0.179 0.35 0.36 0.962 0.910 0.984
TD-OCT 0.058G 0.206 0.35 0.47 0.931 0.832 0.972
IOL power (D)
SRK/T
SS-OCT 0.010G 0.183 0.32 0.32 0.998 0.997 0.999
TD-OCT 0.019G 0.153 0.28 0.32 0.998 0.997 0.999
Haigis
SS-OCT 0.010G 0.202 0.41 0.39 0.998 0.997 0.999
TD-OCT 0.036G 0.185 0.40 0.33 0.998 0.997 0.999
ICCZ intraclass correlation coefficient; IOLZ intraocular lens; SS-OCTZ swept-source optical coherence tomography; TD-OCTZ time-domain optical coher-
ence tomography; WTWZ horizontal white-to-white corneal diameter
*Between 2 measurements of each eye by a different operator
2228 COMPARISON OF STANDARD TD-OCT AND SS-OCTCCT, ACD, anterior aqueous depth, lens thickness,
and AL.F The standard optical biometer uses
TD-OCT technology for AL measurements and slit-
imaging technology forACDmeasurements.G Between
the 2 devices, only the keratometry measurement was
derived using the same technology, the distance-Table 5. Agreement of parameter measurements between the SS-OCT o
Parameter Difference* (MeanG SD)
95
Lo
Keratometry (D) 0.014G 0.103 
Axial length (mm) 0.017G 0.024 
Anterior chamber depth (mm) 0.040G 0.106 
WTW (mm) 0.101G 0.185 
IOL power (D)
SRK/T 0.039G 0.138 
Haigis 0.041G 0.167 
ICCZ intraclass correlation coefficient; IOLZ intraocular lens; SS-OCTZ swept-so
ence tomography; WTWZ horizontal white-to-white corneal diameter
*Between each parameter measurement by the SS-OCT optical biometer and the T
J CATARACT REFRACT SURG -independent telecentric keratometer. Central corneal
thickness and lens thickness measurements are not
possible using the standard TD-OCT optical biometer.
If the IOL constants from the ULIB websiteE are used
with the newer SS-OCT device, their validity must
be verified.ptical biometer and the TD-OCT optical biometer.
% Limits of Agreement
ICC
Confidence Limit
wer Upper Lower Upper
0.22 0.19 0.999 0.997 0.999
0.03 0.06 1.000 0.999 1.000
0.17 0.27 0.977 0.941 0.990
0.48 0.27 0.925 0.733 0.973
0.31 0.23 0.999 0.998 0.999
0.37 0.29 0.999 0.998 0.999
urce optical coherence tomography; TD-OCTZ time-domain optical coher-
D-OCT optical biometer
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Figure 1. A Bland-Altman plot showing the agreement of the kera-
tometrymeasurements between theSS-OCTandTD-OCToptical bio-
meters. The middle dashed line shows the mean difference, and the
top and bottom dashed lines show the upper and lower 95% LoAs,
respectively (SS-OCTZ swept-sourceoptical coherence tomography;
TD-OCTZ time-domain optical coherence tomography).
Figure 2. A Bland-Altman plot showing the agreement of the
AL measurements between the SS-OCT and TD-OCT optical bio-
meters. The middle dashed line shows the mean difference,
and the top and bottom dashed lines show the upper and lower
95%LoAs, respectively (SS-OCTZ swept-sourceoptical coherence to-
mography; TD-OCTZ time-domain optical coherence tomography).
2229COMPARISON OF STANDARD TD-OCT AND SS-OCTIn this study, the agreements of all parameters
between the 2 devices were very high (ICCs of
0.92 to 1.00). The mean differences were also very
small. Furthermore, the IOL powers derived from
both devices were similar. The mean differences
in the IOL powers using the SRK/T13 and the Hai-
gis14 formulas were only 0.03 D and 0.04 D, respec-
tively. Therefore, the IOL constant from the ULIB
websiteE can be safely used with no clinically sig-
nificant difference, although individual personali-
zation of the IOL constant might be required in
extreme clinical cases.17
The repeatability and reproducibility of the SS-OCT
device for ocular imaging have been evaluated.18–20
For ocular biometry, Fukuda et al.21 reported compa-
rable and well-correlated anterior ocular biometric
measurements, such as CCT and ACD, between TD-
OCT and SS-OCT. Grulkowski et al.8 reported similarFigure 3. A Bland-Altman plot showing the agreement of the ACD
measurements between the SS-OCT and TD-OCT optical biometers.
The dashed line shows the mean difference, and the top and bottom
dashed lines show the upper and lower 95% LoAs, respectively
(SS-OCT Z swept-source optical coherence tomography;
TD-OCTZ time-domain optical coherence tomography).
J CATARACT REFRACT SURG -findings for CCT, ACD, lens thickness, and AL. Our
study confirmed the findings in those previous
studies. All parameters (CCT, ACD, lens thickness,
and AL) measured by the SS-OCT technology showed
very high ICCs (0.99 to 1.00). Only the keratometry
and WTWmeasurements, which were determined us-
ing an LED light source, showed slightly lower ICCs
but that still were very high (0.93 to 0.99). Interest-
ingly, the mean differences in the repeatability and
reproducibility tests for the ACD measurements
from the SS-OCT optical biometer were much lower
than those from the standard TD-OCT optical bio-
meter. The differences between the SS-OCT technol-
ogy used in 1 device and the slit-imaging technology
used in the other for the ACD measurements could
be the reason for this variance.
In this study, the time required to finish the mea-
surements in 1 eye was statistically significantly lowerFigure 4. The Bland-Altman plot shows the agreement of the hori-
zontal WTW corneal diameter measurement between the SS-OCT
and TD-OCT optical biometers. The middle dashed line shows the
mean difference, and the top and bottom dashed lines show the
upper and lower 95% LoAs, respectively (SS-OCTZ swept-source
optical coherence tomography; TD-OCT Z time-domain optical
coherence tomography).
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Figure 5. A Bland-Altman plot showing the agreement of the IOL
power calculated with the SRK/T formula between the SS-OCT
and TD-OCT optical biometers. The middle dashed line shows
the mean difference, and the top and bottom dashed lines show
the upper and lower 95% LoAs, respectively (SS-OCT Z swept-
source optical coherence tomography; TD-OCT Z time-domain
optical coherence tomography).
Figure 6. The Bland-Altman plot shows the agreement of the IOL po-
wer calculated with the Haigis formula between the SS-OCT and
TD-OCT optical biometers. The middle dashed line shows the
mean difference, and the top and bottom dashed lines show the
upper and lower 95% LoAs, respectively (SS-OCTZ swept-source
optical coherence tomography; TD-OCT Z time-domain optical
coherence tomography).
2230 COMPARISON OF STANDARD TD-OCT AND SS-OCTwith the SS-OCT optical biometer than with the
TD-OCT optical biometer. This might be because the
SS-OCT device uses a rapid-cycle tunable laser
source to scan the eye and there is no movement of
the mirror, as compared with the standard TD-OCT
device. This could be an advantage of SS-OCT devices
over TD-OCT devices, especially for patients.
In this study, 5 eyes (5%) had dense cataract that
could only be measured using the SS-OCT bio-
meter. This finding showed that the SS-OCT optical
biometer penetrated the opaque media better than
the standard TD-OCT optical biometer. The differ-
ence in the light source and scanning pattern might
be the major reason for this difference. The IOL-
Master 700 uses a 1055 nm tunable laser source,
whereas the IOLMaster 500 uses a 780 nm semicon-
ductor diode laser.18,19 The longer wavelengths
penetrate tissue better and with less scatter. Two
studies22,23 have reported similar findings in the
visualization of deep ocular structures. The SS-
OCT optical biometer also uses an arc scan pattern
for the biometric measurements, whereas the TD-
OCT device uses a central single scan.H The wider
scan area might improve the penetration ability of
the SS-OCT device.
The 4 patients (4%) whose eyes were excluded from
the comparison study because of their abnormal
retinal scans were referred to a retinal specialist for
additional treatments; their retinal scans could be
used to screen for macular pathology.
In conclusion, the SS-OCT optical biometer showed
very high repeatability and reproducibility and good
agreement with the standard TD-OCT optical
biometer. The penetration of the SS-OCT optical bio-
meter was better than that of the standard TD-OCT
optical biometer. The SS-OCT device could be usedJ CATARACT REFRACT SURG -for measurements in eyes withmore severe and dense
cataract. This would provide the clinical ophthalmol-
ogist with a better measurement of the AL in these
eyes.WHAT WAS KNOWN
 The standard TD-OCT optical biometer has very high
repeatability and reproducibility for optical parameter
measurements. It has been widely used for IOL calcula-
tions with good outcomes. Data from the ULIB website
and optimized IOL constants for most IOLs are available.
WHAT THIS PAPER ADDS
 The newer swept source-based optical biometer was also
reliable based on the very high repeatability and reproduc-
ibility of the optical parameter measurements.
 Because of the enhanced light penetration of the new
SS-OCT biometer, it was better able than the TD-OCT
biometer in measuring AL in cases of dense cataract.
 Most optical parameter measurements were comparable
between the 2 biometers, although repeatability and repro-
ducibility of the ACD obtained by the SS-OCT device seemed
better than those of the TD-OCT device. The calculated
IOL powers from the 2 devices were indistinguishable.
 Based on these preliminary data, IOL constants listed in
the ULIB website were interchangeable between these 2
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